W e investigate the different possibilities to characterize membranes designed for Direct Methanol Fuel Cell (DMFC) application. For that purpose, a series of membranes made from sulfonated poly (phenylene oxide) (SPPO, degree of sulfonation (DS) from 7% up to 40%) was prepared. Commercially available membranes Nafion 117 as a reference are investigated, too. Recently, we reported the results of impedance spectroscopy and concentration potential measurements. [1, 2] The present contribution deals with the results of streaming potential investigations, which were performed in order to understand the nature of a membranes' inhomogeneity detected at low DS by impedance spectroscopy investigations. From that investigation we can conclude, that-besides the more or less conducting bulk phase-at DS <20% a second membrane phase is detectable, which is caused by a surface layer of unsulfonated PPO. That is the reason why the linear relationship between specific conductivity of the membrane and the DS fails at low DS.
characterization were deduced. Furthermore the membranes were modelled in terms of equivalent circuits. The structure of the circuit was found dependent on the degree of sulfonation (DS), indicating an inhomogeneity across the membrane at low DS. The second contribution summarized additional results of impedance spectroscopy measurements using a different cell geometry and electrodes.
[2] We continued with exposing the membrane to the stimulating electric field in the same orientation as during the foreseen application . During the foregoing investigations the electrodes were placed N 1 mm apart from the membrane's surface . Now we replace that liquid electrolyte layer by Nafion 112 polymer electrolyte layers, pressing the stack between the electrodes. It was shown, that the results of resistance determination are independent of cell geometry and type of electrodes (platrnized platinum (slightly polanzable) vs. gold (polarizable)) .
The present part of our work deals with the nature of that membranes' inhomogeneity detected at low DS. For that purpose, streaming potential investigations were performed. 
